Morphometry and autoradiography of early hypertrophic changes in the ventricular myocardium of adult rat. A light microscopic study.
Quantitative autoradiographic localization of newly synthesized proteins was studied in the ventricular myocardium of adult rats 2 hours after the intravenous injection of 3H-leucine and 20 hours after the induction of hypertrophy by constriction of the abdominal aorta. Equal area samples of tissue from experimental and sham-operated controls were examined for differential grain counts and morphometric measurements by light microscopy. In comparison with control levels, the hypertrophic hearts show a 20 per cent increase in the average cross-sectional area of myocytes and a 43 per cent increase in the incorporation of amino acid into proteins. The higher concentration of labeled proteins is confined mainly to cardiac muscle cells, which show a 90 per cent increase in grain counts per cell cross-section, whereas no significant change is observed over the interstitium. A test of the specificity of the autoradiographic technique shows the expected reduction in tissue labeling following cycloheximide inhibition of protein synthesis, indicating that there is no significant amount of nonspecific binding of free amino acid during the paraformaldehyde-glutaraldehyde fixation procedure.